Abstract Programs delivered in the "real world" often look substantially different from what was originally intended by program developers. Depending on which components of a program are being trimmed or altered, such modifications may seriously undermine the effectiveness of a program. In the present study, these issues are explored within a widely used school-based, non-curricular intervention, Positive Behavioral Intervention and Supports. The present study takes advantage of a uniquely large dataset to gain a better understanding of the "real-world" implementation quality of PBIS and to take a first step toward identifying the components of PBIS that "matter most" for student outcomes. Data from 27,689 students and 166 public primary and secondary schools across seven states included school and student demographics, indices of PBIS implementation quality, and reports of problem behaviors for any student who received an office discipline referral during the 2007-2008 school year. Results of the present study identify three key components of PBIS that many schools are failing to implement properly, three program components that were most related to lower rates of problem behavior (i.e., three "active ingredients" of PBIS), and several school characteristics that help to account for differences across schools in the quality of PBIS implementation. Overall, findings highlight the importance of assessing implementation quality in "realworld" settings, and the need to continue improving understanding of how and why programs work. Findings are discussed in terms of their implications for policy.
As schools continue to face problems of bullying, substance use, and other deviant behaviors, teachers and administrators are increasingly realizing the need for prevention. To reduce problem behaviors, effective programs must be identified, disseminated, and well implemented. In contrast to research trials, "real world" program implementers often make modifications due to limited time and resources; thus, the program delivered is often quite different from what was intended (Fixsen et al. 2005) . Such modifications are problematic because they may "cut back" on components critical to a program's effectiveness. Thus, a growing literature has emerged on implementation quality, or the degree to which program delivery adheres to the original program model. By examining implementation quality of a program's components in relation to outcomes, a better understanding can be achieved of which components "matter most". Yet research relating implementation quality to program outcomes is primarily conducted within controlled efficacy and effectiveness trials. In short, research is needed to examine how implementation quality relates to program outcomes in the real world across a diverse range of programs and settings.
Implementation Quality
Implementation quality matters because programs delivered with high quality are more likely to produce the desired effects (Durlak and DuPre 2008) . Barriers to implementation quality (e.g., insufficient facilitator training or lack of administrative support) have been found to reduce program effect sizes to half or a third of what they would otherwise be (e.g., Domitrovich and Greenberg 2000; Lipsey 2009 ). In contrast to controlled trials, "real-world" program implementation often does not closely follow the original program and involves adaptations that have not been empirically validated. School-based programs are particularly unlikely to resemble the original program when delivered in the real world, with lower implementation quality than that seen in family prevention or treatment, or community-based programs (Dariotis et al. 2008) . In one study of seven school-based sites, none fully adhered to the program model (Dariotis et al. 2008) , and Gottfredson and Gottfredson (2002) found overall low implementation quality across a national sample of schools delivering delinquency prevention programs. Clearly, more attention must be paid to real-world implementation of school-based programs.
Often, implementation quality is collapsed into one score to indicate how well a program was implemented overall (e.g., Durlak and Dupre 2008; Elias et al. 2003) , masking the strengths and weaknesses of a given setting. If adherence to a program is high on some components but poor on others, an overall score makes the measure far less informative (Gottfredson and Gottfredson 2002) . Instead, measures of implementation quality should assess the multiple components that make up a program (Durlak and Dupre 2008) . This data is valuable as feedback for continuous quality improvement (Domitrovich and Greenberg 2000) , but is also critical as a first step toward unpacking the "black box" of how a program leads to outcomes (Fixsen, et al. 2005; Greenberg 2010) . By examining implementation quality of program components in relation to outcomes, effects can be more clearly explained (i.e., what went on to cause particular effects in a given setting) and the impact of particular components can be assessed (Elias et al. 2003) . Often referred to as the program's active ingredients, the program components most related to outcomes are useful in unveiling the mechanisms of change underlying a program's effects. Identifying a program's active ingredients allows for informed decisions about the program components that should receive the bulk of available time and resources and that require strict adherence in order to achieve the intended effects (Michie et al. 2009 ). Such efforts can be seen in several recent studies (e.g., Cane et al. 2012; Michie et al. 2011) ; the current study bolsters this work by examining active ingredients within a widely disseminated school-based program.
Positive Behavioral Intervention and Supports
Most implementation quality research has focused on interventions taught in classroom settings, similar to a reading or math curriculum (e.g., Life Skills Training; Botvin et al. 1980) . Far less attention has been paid to non-curricular programs, in which school-wide efforts are made to change the school context or climate (e.g., Olweus Bullying Prevention Program; Olweus 1991). The current study examines the implementation quality of one such non-curricular intervention: Positive Behavioral Intervention and Supports (PBIS). Currently, nearly 18,000 primary and secondary schools (approximately 18 % of all schools in the nation) across 49 states implement PBIS, representing an 80 % increase from 2008 (Spaulding et al. 2008) . PBIS uses a "systems approach": it is a school-wide prevention strategy that establishes a positive school climate and the behavioral supports needed to reduce behavior problems and enhance academic performance (see Bradshaw et al. 2009) . At the universal level (the focus of this study), PBIS modifies school environments by establishing clear school rules and through improved systems (e.g., rewards, discipline) and procedures (e.g., continual use of data for decision-making) that promote positive change in staff and student behaviors.
PBIS is appealing to schools for several reasons. First, rather than a "one size fits all" package, PBIS is based around meeting each school's unique needs, emphasizing continuous use of student outcome data to make school policy decisions and establishing sustainable system supports (TA Center on PBIS 2012). Second, PBIS takes a proactive approach to defining and teaching a continuum of positive behavior support for all students. This is simpler than piecing together multiple student-specific behavioral management plans, and is backed by evidence that punishing misbehavior is less effective than teaching and reinforcing positive behaviors (TA Center on PBIS 2012). Third, PBIS is evidence-based: randomized controlled trials have demonstrated positive effects of PBIS on perceptions of school safety (Horner et al. 2009 ), academic performance, school suspensions, and frequency of office discipline referrals (Bradshaw et al. 2010) . Given its documented effectiveness, theoretical grounding, and widespread use, the importance of examining PBIS implementation quality in real-world settings is clear.
Student Outcomes: Office Discipline Referrals
The recommended and most widely used source of data for continual monitoring of PBIS effectiveness has been Office Discipline Referrals (ODRs; Sugai et al. 2000) . Referral forms are filed each time a student is referred to the office for violating a school rule. ODRs are a practical data source: they are widely available and follow a standard format across schools. They are also empirically relevant: they have been linked to poor student outcomes such as school failure and juvenile delinquency (see Clonan et al. 2007 ). Substantial evidence suggests that different problem behaviors have distinct correlates, and a given intervention may be more effective for some behaviors than others (e.g., Center for the Study and Prevention of Violence n.d.). Thus, to identify the active ingredients of PBIS, implementation quality is examined in relation to three categories of ODRs representing problem behaviors commonly targeted by prevention efforts: aggression or violence, substance use or possession, and defiance.
Factors Related to Implementation Quality
Once active ingredients have been identified, it is important to understand factors that account for between-setting differences in their implementation quality so that strategies may be identified to address them. Factors at multiple levels (e.g., intervention, individual, and school characteristics) have been linked to implementation quality in school settings (Domitrovich et al. 2008) . For instance, better organizational capacity and support (Gottfredson and Gottfredson 2002) , administrative and principal support (Dariotis et al. 2008) , and a better working alliance among teachers and implementers (Wehby et al. 2012 ) have been linked to higher implementation quality. However, much of this work remains theoretical; more research is needed to empirically identify school-level predictors of implementation quality.
The Present Study
The present study uses data from real-world delivery of PBIS across a diverse range of schools to addresses three aims. The first aim is to descriptively report real-world implementation quality for each of the seven program components. The second aim is to take a first step toward identifying the active ingredients of PBIS with respect to three problem behaviors (aggression, drug use, and defiance). The third aim is to test whether school-level factors help to account for between-school variation in implementation quality of the active ingredients. As these analyses are largely exploratory, a priori hypotheses are not proposed.
Methods

Participants and Procedures
Data were drawn from a longitudinal dataset (2005) (2006) (2007) (2008) that includes the School-wide Information System (SWIS) and the Positive Behavior Supports (PBS Surveys) data collection systems from the Education and Community Supports (ECS) research unit at the University of Oregon. The sample comprises all schools that were actively using the SWIS during the 3 years of the study and that completed the School-wide Evaluation Tool (SET). The PBS dataset provides indices of school demographics and PBIS implementation quality (i.e., responses to the SET), and the SWIS dataset provides information about every ODR filed in a given school year.
Because student data is logged by ODRs, it is impossible to know if a student is "missing" in a given year because he left the school or because he did not commit any offenses. Also, participant identification numbers were not consistent across buildings in a school district. Thus, a substantial portion of the data's "nestedness" (i.e., wave nested within student) cannot be accounted for (Raudenbush and Bryk 2002) . For these reasons, longitudinal examination of the student-level data would be both methodologically and conceptually problematic. Given this study's focus on how problem behaviors relate to implementation quality, the third (i.e., last available) year of data (2007) (2008) was selected for the present study, ensuring that every school had been implementing PBIS for at least 2 years. Thus far, only one study has examined length of time to full implementation of PBIS, finding that it took 2 to 5 years for the majority of schools to be implementing with fidelity (Harms 2011) . Thus, the third year of data should provide the most representative indices of implementation quality for each school, making it most appropriate for this study. In the remainder of the paper, only data from the third year will be reported. No data was available on students with no ODRs; thus, they are not included in student-level analyses or sample characteristics described below.
Sample Data come from 166 primary (i.e., K-6th grade, 65 %) and secondary public schools within 65 school districts across seven states. Demographic indicators obtained from the National Center on Education Statistics (NCES; 2006 -2007 indicate that 25.9 % of schools were located in cities, 52.4 % in suburbs, 5.4 % in towns, and 13.3 % in rural areas. Locale data was not available for the remaining 3 %. Compared to present-day national statistics, suburban schools were somewhat over-represented in this sample (with the national percentage at 34.4 %), while towns and rural areas were under-represented (with national percentages at 11.9 % and 13.3 %, respectively), and cities were about accurately represented (with the national percentage at 29 %; NCES, 2010-2011). The mean number of students per participating school was M0543 (SD0317); 48 % of students per school (SD028 %) were eligible for free or reduced-price lunch ("FRL") and 65 % of schools were eligible for Title I support. These values are representative of national statistics (548 students is the average school size, 48 % of students are eligible for FRL, and 67 % of schools nation-wide are Title I eligible). The sample size of students used for analysis in the present study (i.e., students with an ODR in the 2007-2008 school year) was N027,689 students (67 % male). Among those with available ethnicity data (71 % of the sample), 40 % were White, 33 % Black, 24 % Latino, and 3 % were Asian, Native American, or Pacific Islander. Students with an Individualized Education Plan ("IEP") made up 6 % of the sample.
Measures
Implementation Quality The Schoolwide Evaluation Tool (SET) is a 28-item multi-method, multi-informant sitebased evaluation tool designed to assess the implementation quality of school-wide PBIS (Sugai et al. 2001) . Trained staff at each school administer and score the SET, which includes observations, interviews with administrators, students, and school staff, and products provided by the school (e.g., referral forms). The 28 SET items are scored on a 0-2 scale (00not implemented, 10partially, 20fully). Consistent with standard procedure (Horner et al. 2004) , the 28 items were aggregated into seven theoretical components of PBIS implementation quality. Construct validity of the SET has been established by correlations with a measure of school-wide behavior support implementation completed by faculty and staff; and internal validity has been demonstrated with high inter-correlations among factors of the SET (r00.44 to 0.81; Horner et al. 2004) .
Past research has demonstrated test-retest reliability and internal consistency of the SET, with alphas above the standard cutoff for acceptable reliability (α>0.7) on most of the subscales (Horner et al. 2004) . In the present data, several of the alpha values fell below this cutoff; possible reasons are noted in the limitations section. To maintain external validity, the subscales employed in standard practice were used here: Expectations Defined (defining school-wide behavioral expectations; M 01.81, SD 00.32; two items, r 00.24), Expectations Taught (teaching behavioral expectations to all students; M01.78, SD00.31; five items, α00.64); Reward System (acknowledging students for meeting behavioral expectations; M01.85, SD00.35; three items, α00.80); Violation System (correcting misbehaviors using a continuum of behavioral consequences; M01.69, SD00.34; four items, α00.39); Monitoring and Decision-Making (gathering and using student behavioral data to guide decisionmaking; M01.90, SD00.21; four items, α00.55); and Management (administrative leadership of school-wide practices; M01.77, SD00.27; eight items, α00.46). A correlation of r0−0.02 between the two items making up the seventh program component, District-Level Support, provided no justification for aggregating the items. Thus, the two items were considered separately: District-Level Support: Budget (allocation of school budget money to maintaining schoolwide behavior supports; M01.81, SD00.59) and DistrictLevel Support: Liaison (administrator can identify an out-ofschool liaison in the district or state; M01.86, SD00.52). Summary scores are created for each subscale as the percentage of possible points earned, and an overall implementation score is computed as the mean of the subscales (Horner et al. 2004 ). Mean overall SET score across the 166 schools was M00.90 (SD00.11, α00.83). Within the present sample, 83 % of schools met the criteria for implementing PBIS with fidelity as defined by the PBIS literature (full implementation on at least 80 % of the SET items and on at least 80 % of the items assessing Expectations Taught).
Office Discipline Referrals Each time a student was referred to the office for a problem behavior, information about that office discipline referral (ODR) was recorded (e.g., date, time, location, and behavior). To ensure valid and reliable ODR data, schools needed to meet a series of requirements (e.g., attendance at a training workshop, adoption of a standardized ODR form) before using SWIS, the webbased information system for collecting ODR information. All participating schools agreed to adopt a mutually exclusive set of operationally defined problem behaviors for use on their referral forms (Clonan et al. 2007 ). The widespread use of ODRs makes them a practical and valuable standardized instrument across schools. Although there is some potential for teacher bias in documentation (e.g., due to variability in teachers' tolerance for misbehavior), the use of ODRs has received empirical support as a valid and reliable tool to monitor student problem behaviors for purposes of decision-making in schools (e.g., Irvin et al. 2004) . ODRs have been empirically linked to poor student outcomes such as poor academic achievement, substance use, and teacher reports of classroom disruptiveness (e.g., Pas et al. 2011 ).
The present study focuses on three broad categories of problem behaviors; an aggregate count was computed per student of the number of ODRs received in each category. Aggression and violence refer to behaviors intended to threaten, intimidate, or harm others, such as abusive language, bullying, and possession of a weapon. Mean number of aggression/violence ODRs (per student with at least one ODR of any type) was M01.79 (SD03.30), ranging from 0 to 100; of students on record with an ODR, over 60 % had received at least one aggression/violence ODR. Defiance refers to behaviors that violate school rules or disrupt classroom functioning, such as truancy, insubordination, or cheating. Defiance was the most common, with over 75 % of offending students receiving at least one defiance ODR (M04.00; SD07.62; ranging from 0 to 156). Drug use or possession ODRs were far less common: less than 3 % of referred students had a drug-related ODR (M00.03; SD00.22; ranging from 0 to 5). Defiance ODRs moderately correlated with aggression ODRs (r00.47, p<0.001), while drug-related ODRs only weakly correlated with aggression (r00.03, p<0.001) and defiance (r00.11, p<0.001).
The sample reported above represents approximately 32 % of all students within the larger population of students from the 166 schools sampled. In other words, of all students attending the sampled schools (N086,887), 32 % had received at least one ODR of any type in the 2007-2008 school year. Percentages per school ranged from 7 % to 93 %, with a mean of 32 %. Considered by category, 19 % of all students had at least one aggression ODR, 24 % had at least one defiance ODR, and just under 1 % had at least one drug-related ODR.
Analytic Plan
To get a descriptive picture of real-world PBIS implementation (aim 1), percentages of schools fully implementing each of the PBIS components are reported. To identify the active ingredients of PBIS (aim 2), multilevel models (students nested within schools) were computed, predicting frequency of each ODR type (aggression, defiance, and drug-related) for all students with at least one ODR (students without any ODRs were excluded from analyses). Predictors in these models included the school-level SET factors representing the PBIS core components, controlling for student-and school-level demographics. Student gender and IEP status were tested as moderators of the school-level variables. Last, linear regressions tested whether school characteristics (school size, school level, and percent FRL) predicted implementation quality of the active ingredients (aim 3). Analyses for each aim are discussed in further detail below.
Results
"Real World" Implementation Quality of PBIS
The first aim of the study was to explore the percentage of schools that achieved full implementation on each of the seven PBIS components. For each component, schools were categorized as achieving full implementation if they received a "2" (high implementation quality) on each of the items used to assess that component. As shown in Fig. 1 , the percentage of schools achieving full implementation varied by program component. Over two thirds of schools fully Defined Expectations, set up a Reward System, used disciplinary data for Monitoring and Decision-Making about school-wide efforts, and received District-Level Support as originally intended and found effective. Yet only 49 % of schools properly Taught Expectations, 37 % had a full quality Violation System in place, and 37 % reported full quality Management.
Identifying the "Active Ingredients" of PBIS The next step was to identify the "active ingredients" of PBIS: three problem behavior categories were examined in relation to the implementation quality of the seven program components. Multilevel models (in SAS Proc Mixed; Raudenbush and Bryk 2002) tested whether the number of times a student was reported for aggressive, defiant, or drugrelated behaviors varied as a function of concurrent implementation quality of the seven PBIS components after controlling for student-(gender and IEP status) and school-level (school size, percent FRL, and school level) demographic variables. Interactions of student demographics with schoollevel variables (demographic and implementation quality) were also tested. To aid interpretation, all non-dichotomous variables in the hierarchical models were grand-mean centered.
Backward elimination was used to determine the final models. There is no "hard and fast rule" for determining a cutoff significance value for trimming terms when using backward elimination, and a look across published social science studies reveals cutoff significance values ranging from 0.05 to 0.20. Due to the large number of terms being tested and the consequent difficulty of detecting significant effects, we chose the more conservative significance value cutoff of 0.20 to reduce the risk of a type II error (i.e., incorrectly trimming a term that is truly related to the outcome). To maintain consistency across models, main effects of the demographic variables were never dropped. See Table 1 for parameter estimates from the final models.
Across all models, problem behaviors were more common within secondary schools than within primary schools. Higher percentage of FRL students minimized the difference in defiance between boys and girls, but was unrelated to aggressive or drug-related behaviors. Students were less likely to be reported for defiance or aggression in larger schools. Lastly, problem behaviors were most common among boys (aggression) and youth with IEPs (defiance). Interactions among control variables are reported in Table 1 but are not elaborated here.
Regarding implementation quality, results indicate that the "active ingredients" vary by outcome under consideration, and may differ by gender and IEP status. Aggressive Table 1 ). Lastly, results of the drug use or possession model indicated that Expectations Taught and Reward System were significantly related to ODRs in the desired direction. There was a significant main effect of Reward System on drug-related ODRs (β0−0.07, p<0.05), and significant interactions of Expectations Taught with gender (β0−0.05, p<0.01) and IEP status (β00.07, p<0.05), indicating stronger relations among males and non-IEP youth (see Fig. 2 ). Drug-related ODRs were associated with District Support: Budget in the intended direction among non-IEP youth, but in the unintended direction among IEP youth (β0−0.03, p<0.05), and were associated with Management in the unintended direction for both genders (β0−0.05, p<0.05).
In sum, findings across models suggest that ODRs were lowest when Expectations Taught, Reward System, and Violation System were well implemented; relations between ODRs and other components of PBIS were mixed. Lastly, a relatively consistent pattern emerged suggesting weaker relations between implementation quality and ODRs among IEP youth.
School Characteristics Associated with Implementation Quality
To address the third aim, linear regression was used to test whether characteristics of schools predict implementation quality of the three active ingredients identified above. Parameter estimates are presented in Table 2 , and Fig. 3 presents mean implementation quality among schools characterized by high and low levels on the three demographic variables (i.e., one SD above or below the mean). School level (primary versus secondary school) significantly predicted implementation quality of Expectations Taught (β00.18, p<0.05) and marginally significantly predicted quality of schools' Reward Systems (β00.14, p<0.10): in both cases, implementation quality was higher in primary schools. School size was negatively predictive of Reward Systems (β0−0.33, p<0.001), and marginally negatively predictive of Expectations Taught (β0−0.16, p<0.10): smaller schools achieved higher implementation quality. Finally, percent of students with FRL negatively predicted Expectations Taught (β 0−0.16, p < 0.05), suggesting that higher SES schools achieve better implementation quality than low SES schools.
Discussion
Programs delivered in the "real world" often look substantially different from what was originally intended by program developers, which may undermine their effectiveness. As a result, empirical interest in implementation quality has recently spiked; unfortunately, it remains largely underexamined in real-world settings. To help schools make the best use of limited resources, important goals for the field include investigating which program components schools struggle with most, how implementation quality relates to program outcomes, and what factors contribute to implementation quality in the real world. Concurrent relations observed in this study are a valuable first step toward achieving these goals: results suggest three components of PBIS that the majority of schools are failing to implement properly, three components that significantly relate to student outcomes, and several school characteristics that help to account for between-school differences in PBIS implementation quality.
"Real World" Implementation Quality of PBIS First, percentages of schools were identified that achieved "full implementation" on each of the seven theoretical PBIS program components. A school was considered to be "fully implementing" a given component if it met SET standards for full implementation (not necessarily 100 % adherence) on each item measuring that component. For instance, one indicator of a "fully implemented" Reward System requires "50 % or more of students asked to indicate that they have received a reward for expected behaviors over the past 2 months". On three of the components, schools achieving full implementation were in the minority: only 49 % of schools properly Taught Expectations, 37 % of schools had a full quality Violation System, and 37 % of schools showed proper Management. In light of these findings, it is worth considering what can be done to help schools improve. For instance, are there alternative strategies that might achieve the same end goal but have a greater chance of successful implementation?
Identifying the "Active Ingredients" of PBIS
Next, implementation quality of the seven program components was examined in relation to three categories of ODRs, as a first step toward identifying active ingredients of realworld PBIS. Results are suggestive of three active ingredients. High quality implementation of the Reward System predicted lower rates of all three behavioral categories, high implementation of the Violation System predicted fewer defiance and aggression ODRs, and properly Teaching Expectations predicted fewer defiance and drug-related ODRs. It is intuitive that these three components would relate to student behaviors. Students were more likely to meet expectations and less likely to violate those expectations when they knew what those expectations were and of the associated rewards and sanctions. While other components take place at the administrative and planning levels, these three components provide clear guidelines and concrete contingencies for student behaviors. These findings represent concurrent relations; certainly, longitudinal studies will be needed to reach more definitive conclusions. Yet the consistency of these relations across the three models provides compelling evidence that schools benefit from placing a priority on teaching behavioral expectations and setting up reward and violation systems linked to those expectations. These findings are a useful first step toward filling in the "black box" of PBIS and its relation to outcomes. Several PBIS components related to problem behaviors in the unexpected direction. One such component for which implementation quality was most consistently related to problem behaviors in the unexpected direction was Management. It is unlikely that findings should be misinterpreted to indicate negative effects of PBIS. Given that the relations are concurrent, one possibility is that the relation of ODRs to Management and other higher-level planning components reflect a tendency for schools to improve the implementation quality of those components in response to problematic rates of ODRs. For instance, one of the items used to evaluate implementation quality of Management asks: "Does the school improvement plan list improving behavior support systems as one of the top 3 school improvement plan goals?" In other words, improving positive behavior supports likely becomes a high priority when defiance, aggression, and drug use become a prevalent cause for concern. In general, Management (in this context) is about setting up positive behavior supports: high Management scores may represent a school that is still in a "set-up" phase of PBIS implementation.
Lastly, several of the relations between PBIS components and problem behaviors were moderated by IEP status: relations were generally weakest among youth with an IEP. This could be because such school-wide practices are redundant with youths' IEPs: for instance, IEPs may already involve concrete contingencies for meeting and violating expectations. However, it may also be the case that these types of school-wide, non-curricular programs are failing to reach special-needs students. Based on the moderating effects of IEP status observed consistently in the present study, it seems more research would be useful to understand (1) why PBIS implementation quality is less related to IEPyouths' behaviors and (2) whether alterations should be made to PBIS to increase its reach to these youth.
School Characteristics Associated with Implementation Quality
Findings suggest that primary schools, smaller schools, and higher-SES schools achieved higher quality implementation, consistent with past research (e.g., Brown et al. 2010; Domitrovich et al. 2008) . Though the mechanisms remain largely unknown, all three of these factors were predictive of the implementation quality of Expectations Taught, and school level and school size predicted implementation quality of the Reward System. One obvious explanation is that higher SES schools simply have more resources to achieve higher implementation quality, and will be in a better position to prioritize and successfully execute intervention programs (Domitrovich et al. 2008) . Similarly, with a smaller student to staff ratio, staff at smaller schools may have more time and capacity to closely monitor individual student behaviors and respond appropriately. Lastly, drug use does not typically emerge until adolescence, some degree of increased "deviancy" is relatively normative during adolescence, and defiant and aggressive behaviors in secondary school are often more advanced than similarly classified behaviors in primary school. The higher prevalence of problem behaviors among secondary school students may also translate to more thinly spread resources and greater challenges to implementation. Whether reflecting insufficient resources or a poor fit between PBIS implementation processes and the needs or abilities of low-SES, larger, or secondary schools, the lower implementation quality in these schools will need further investigation.
Implications for Policy
Given the widespread use of PBIS, awareness of the most common strengths and weaknesses of its implementation is critical. In the present study, two of the three "active ingredients" of PBIS were also found to be two of the most poorly implemented components. Providing schools with the resources and knowledge to monitor their own performance may be one way to address this issue; this is supported by evidence that continual monitoring has been successful at improving intervention implementation and outcomes (e.g., Bickman 2008; Fagan et al. 2012) and is increasingly being recommended (e.g., Becker and Domitrovich 2011) . In developing future programs, researchers must carefully consider how to increase the likelihood of successful implementation in realworld settings. Given evidence of lower implementation quality in lower-SES, secondary, and larger schools, future research and policy efforts should work toward providing and studying the impact of alternate implementation processes that may be a better fit for these settings. It is also critical that the path from programs to outcomes be well understood, especially given the reality of limited resources. Outside of randomized controlled trials, examining associations between implementation quality and student behaviors is the only way to learn which program components work best. In turn, the field can begin to gain insight into a program's "black box", providing valuable information for future program improvement and development. Identifying a program's active ingredients within realworld settings allows researchers and practitioners to make informed decisions about how best to maximize costefficiency. For instance, school administrators can ensure that resources are being spent on the most effective program components (e.g., those most likely to improve administrator, teacher, and student behaviors). Finally, a greater understanding is needed of factors that pose challenges to implementation quality and how to counteract those challenges (e.g., Tibbits et al. 2010) . For instance, re-structuring large schools into smaller "pods" may allow faculty and staff to be responsible for a more reasonable number of students, which has been found to foster more positive teacher-student relationships, more positive school climates, and fewer conduct problems among students (e.g., Barber and Olsen 2004; Bethea 2012 ).
Strengths, Limitations, and Future Directions
The data examined in the present study provided a unique and valuable opportunity to address this study's research aims. PBIS is one of a small set of widely disseminated programs, now implemented in 18 % of US schools. This study is among the first to use implementation science to further understanding of what works in real-world settings. The large sample allows for examination of variability across schools and comprehensive assessment of implementation quality. Given the standardization of data collection procedures and diverse sample of schools, these data are a useful representation of the broader population of schools implementing PBIS.
In the development of future databases like the SWIS, several additions would address limitations of the present dataset. First, data collection procedures should track year of implementation. It is currently unknown how long PBIS takes to reach "full implementation" once introduced; additionally, year of implementation provides an important context for interpreting program effects (or lack thereof) and allows investigation of the link between year of implementation and program effectiveness. Second, given limitations of participant identification procedures in the present dataset, only contemporaneous relations could be examined. For future studies to determine the direction of these relations, participant identification numbers should be consistent across school years and buildings. Lastly, no data were available for students who had not received an ODR in the 2007-2008 school year. Consequently, analyses predicting student-level ODRs tested relations with implementation quality among students who had received at least one ODR-in other words, those already offending-but did not allow for prediction of non-offending. PBIS may have helped to eliminate all instances of problem behavior for some students by the 2007-2008 school year; it is further possible that different components of PBIS would have significantly related to ODRs had non-offending students been included. When possible, data should allow distinction between students who left the school versus those who did not commit offenses; most ideal would be to collect data about all students in a school.
As noted, measures of internal reliability on the SET subscales fell below the standard cutoff (α>0.70) within the present study. One reason for low reliability with these data is ceiling effects-several of the program components displayed a limited amount of variability across schools. Further limiting reliability levels, several subscales included only two or three items. Low reliability does not affect the likelihood of a type I error (false positive), but it does increase the likelihood of a type II error (false negative). In other words, the significant effects reported in the present study needed to be robust in order to emerge as significant; however, with greater internal consistency of the subscales, additional effects may have emerged that could not be detected here. Future investigations should explore other explanations for low reliability, and should consider adding more items and/or a wider range of response options to the existing measures to allow for more precise detection of differences across schools.
Concluding remarks To achieve changes in public health, effective programs must be identified, disseminated, and implemented with high quality. The present investigation is one of a limited set of studies that has examined implementation quality and its relation to outcomes within a realworld setting. As evidence accumulates that relations between implementation quality and outcomes hold across multiple programs and various outcomes, the field can increasingly shift its focus toward understanding which components of a program affect which outcomes. To the extent that programs' active ingredients can be identified, the field will be better equipped to improve upon programs and make the best use of limited resources.
